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Far-Field Detection System of Laser Beams
Alignment Based on Gratings Sampling and On-Axial Illumination
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Abstract Utilizing the image of spatial filter’ s pinhole of high power laser systems and diffraction of sample
grating, with an insertable negative lens for the pinhole’s on-axial illumination, a new system for far-field detection
of laser beam is presented. This far-field detection system, which is fully demonstrated on the experimental system,
can fully use space through off-axial grating sampling. The experimental results indicate, that the average far-field
alignment error is less than 1.42 % of spatial filter pinhole diameter., which meets the alignment system requirements

(5% of spatial filter pinhole diameter).

Key words laser technique; beam alignment; grating; far-field

1 5 7

PGB 249 R AR R MR B K — 28 2
RPOCRGE . A WO I AL BB G K R R
1A% R i R 30 22 0l I B2 A O i R 0 H A
A Sl T AR R AR R Ry AR PR O RME
FGE I 2 ) B R O T 3E RER—AREOE
RS B RO AE AR GE I 2R L AR SR X A Y

W EH: 2008-08-04; WEI &M EH: 2008-11-18

EEWHE: FHXK 863114 (2007SQ804) FlH H #i#ot R4

T B W I 5K B — B U B i g
MT7 58 BERS 1Y 48 25 (Al kA L OF BAE S0 F & BT
TS R AR TR RS R . XL
A B T7 S0 M DG MIRORE G2 37 AR B R S B R
510 CF %) 1O IR 8 . & T LU HE 5 75 O 3 23 1) 0
WA BE b A A5 Ol R v AR 48 s I kA S i R
T T I A R A v T R BOL AR BR

14 AE T2 B ) HE A A T ST BT B A

EER A XU (1973—), 55 RIBTSE 51, 2 & D R BOE e A F il 5 e B 5 T A BESE

E-mail : dzhliu@mail. shene. ac. cn



1102 2l 5]

oo e 36 &

R ME R IA BN EAR 1. 420,

2 BT (Rl HECBH A A B Y 4
U2
1 58 1 328 37 BRI R G2 — M0 A0 O O 2% (W] %l
N T AN G HA S R 2R RO S T
BT R IR R BURE, N &l 1 iR . FE i I
P A T 1 /N L (Pinhole) # 18 B, 48 J5 i /N £L &
BB 3 B 2% (FFCCD) | iy T/ L T 4 2 %
O PR THT BT AE 67 3K R O R R A [ £ )
XA g A% b i A H N L RO A B O
(1% 22 8 22 [ D6 4 I T8 19 2 559 455 3 e o 7 A
LA ST o B
spatial filter
mﬁﬁ-ﬁgf}/rmmr lief]sFFCCD
=~+0-/——~—--\i;&;o~lé0=:VO—*-

L
e
-------------- .
\‘\K ____________ main beam
motorized

M1 i R g

Fig. 1 Traditional far-field detection system
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Fig. 2 Far-field detection system of grating sampling
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Fig. 3 Scheme of the demonstrating experiment
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Table 1 Experimental data
Far-field detector FFCCD2
Pinhole center Spot center Pinhole center Spot center
(470,348) (468,346) (402,327) (406.,325)
(470,348) (468,346) (402,326) (406,325)
(470,348 (468,346) (402,327 (406,325)
(470,348) (468,346) (402,326) (406,324)
Coordinate/ pixel (470,348) (468,347) (402,326) (406,325)
(470,348 (468,347 (402,326) (406,325)
(470,348) (470,348) (402.327) (406,325)
(470,348) (469.349) (402.326) (406,325)
(470,348 (469,346) (402,327 (406,326)
(470,348) (467,347) (402,327) (406,326)
Average value/pixel (470.348) (468.1,346.8) (402,326.5) (405.2,325. 1)
Center space/pixel 2.25
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